Aspartate aminotransferase in synaptic and nonsynaptic mitochondria: differential effect of compounds that influence transient hetero-enzyme complex (metabolon) formation.
The enzyme aspartate aminotransferase (AAT) has a number of key roles in astrocytes and neurons in brain. An understanding of the regulation of AAT is important since AAT is involved in many aspects of glutamate metabolism including the synthesis of neurotransmitter glutamate. Mitochondrial AAT binds to a protein and lipids on the inner mitochondrial membrane and also forms a number of transient hetero-enzyme complexes with other enzymes. These complexes serve to facilitate metabolism by essentially channeling substrates and cofactors to other enzymes within the complex. The association and dissociation of transiently formed hetero-enzyme complexes may modulate enzyme activity in "real time" since these complexes are dynamically influenced by changes in the concentration of a number of key metabolites. The influence of several effectors that modulate AAT activity, either directly, or by altering the binding of AAT to mitochondrial lipids, or the association/dissociation into transient hetero-enzyme complexes was determined. The addition of palmitate, malate, citrate, glutamate, bovine serum albumin and Mg(2+) modulated AAT activity differently in synaptic and nonsynaptic mitochondria from brain. These findings suggest that AAT activity and also glutamate metabolism, may be regulated in part, by metabolites that influence binding of the enzyme to lipids or proteins in the inner mitochondrial membrane and/or the association/dissociation of transient hetero-enzyme complexes. This may have a role in the compartmentation of glutamate metabolism in brain.